Effects of acute renal failure induced by uranyl nitrate on the pharmacokinetics of liquiritigenin and its two glucuronides, M1 and M2, in rats.
Liver disease and acute renal failure (ARF) are closely associated. The pharmacokinetics of liquiritigenin (LQ), a candidate therapy for inflammatory liver disease, and its metabolites M1 and M2 were evaluated in rats with ARF induced by uranyl nitrate (U-ARF rats). LQ was administered intravenously (20 mg/kg) or orally (50 mg/kg) in U-ARF and control rats, and uridine diphosphate-glucuronosyltransferases (UGT) activity and uridine 5'-diphosphoglucuronic acid (UDPGA) concentrations were determined in the liver and intestine. After intravenous LQ administration, U-ARF rats displayed significantly slower LQ renal clearance but no significant changes in the LQ area under the plasma concentration-time curve (AUC) compared with controls. This was because of similar hepatic UGT activity and UDPGA levels between two groups, which resulted in comparable non-renal clearance, as well as the limited contribution of LQ renal clearance to total LQ clearance. However, the AUC and AUC(M) /AUC(LQ) ratios of M1 and M2 were significantly increased in U-ARF rats because of decreased urinary excretion of M1 and M2. Similar results were observed following oral administration because of the comparable LQ intestinal metabolism in both groups and decreased urinary excretion of M1 and M2 in U-ARF rats. U-ARF rats displayed decreased urinary excretion of LQ glucuronides, resulting in significantly greater AUC and metabolite ratios of M1 and M2 following LQ administration.